What Do We Already Know About This Topic? {#section1-2325958219852123}
=========================================

Persons living with HIV have higher burdens of cardiovascular disease than the general population, including sudden cardiac death.

How Does This Research Contribute to the Field? {#section2-2325958219852123}
===============================================

Ventricular arrhythmia is the most common cause of sudden cardiac death, however little is known regarding rates and type of ventricular arrhythmia in persons living with HIV compared to the general population.

What Are the Implications for Theory, Practice, or Policy? {#section3-2325958219852123}
==========================================================

Differences in rates or types of ventricular arrythmia in persons living with HIV could prompt more aggressive detection and prevention of ventricular arrhythmia in the HIV population, new avenues of research exploring possible factors contributing to ventricular arrhythmia in this population, and efforts to increase access to adequate cardiovascular care.

Introduction {#section4-2325958219852123}
============

With widespread use of effective antiretroviral therapy (ART), HIV has transitioned from being fatal within a few years of contraction to a chronic disease marked by high rates of noncommunicable disease complications.^[@bibr1-2325958219852123]^ Cardiovascular disease (CVD) is now a leading cause of morbidity and mortality in the HIV-infected (HIV+) population.^[@bibr1-2325958219852123][@bibr2-2325958219852123]-[@bibr3-2325958219852123]^ Persons living with HIV are at elevated risk of various manifestations of CVD, including myocardial infarction, pulmonary hypertension, congestive heart failure, and atrial arrhythmias.^[@bibr2-2325958219852123],[@bibr4-2325958219852123][@bibr5-2325958219852123][@bibr6-2325958219852123][@bibr7-2325958219852123][@bibr8-2325958219852123][@bibr9-2325958219852123]-[@bibr10-2325958219852123]^ Furthermore, HIV+ persons appear to have a several-fold greater risk of sudden cardiac death (SCD) than uninfected persons.^[@bibr7-2325958219852123]^ Ventricular arrhythmia is the most common cause of SCD in adults, but little is known about the prevalence and origin of ventricular ectopy and ventricular tachycardia (VE/VT) in HIV+ persons. Potential contributors to VE/VT in HIV may include direct viral effects on cardiomyocytes, an increased inflammatory state in HIV+ persons, differences in exposure to QTC-prolonging drugs, and/or changes in the myocardial substrate due to differences in myocardial scar formation observed in previous studies.^[@bibr11-2325958219852123]^ Although prior studies have evaluated electrocardiogram (ECG) findings in people with HIV on ART as well as SCD in HIV, none to our knowledge has investigated VE/VT and related morphology.^[@bibr7-2325958219852123],[@bibr12-2325958219852123],[@bibr13-2325958219852123]^

The purpose of this study was to evaluate the presence, anatomical origin, and clinical factors associated with VE/VT for HIV+ persons and uninfected controls. We used a large cohort of HIV+ and uninfected persons receiving care at a large, urban medical center to screen for possible VE/VT and subsequently performed physician adjudication of presence and morphology of VE/VT. Our central hypotheses were (1) VE/VT is more prevalent for HIV+ persons than uninfected controls and (2) lower nadir CD4 count and higher peak HIV viral load are associated with greater odds of VE/VT among HIV+ persons.

Methods {#section5-2325958219852123}
=======

Study Population {#section6-2325958219852123}
----------------

We studied a nested cohort of the HIV Electronic Comprehensive Cohort of CVD Complications (HIVE-4CVD), which consists of HIV+ and uninfected persons receiving care at Northwestern Medicine (Chicago, Illinois) frequency matched on age, sex, race/ethnicity, and Zip code of residence.^[@bibr11-2325958219852123],[@bibr14-2325958219852123],[@bibr15-2325958219852123]^ Clinical data within HIVE-4CVD were obtained during the course of clinical care between January 1, 2000, and July 12, 2016, and available for analysis for all study participants. Participants were excluded from analysis for this study if they had no visits with body weight recorded in the medical record, as the absence of this data point suggests a lack of meaningful clinical visits and interaction in the health system. This left an analyzable population of 4656 HIV+ and 5002 uninfected persons for this study.

Screening and Adjudication of Ventricular Ectopy and Ventricular Tachycardia {#section7-2325958219852123}
----------------------------------------------------------------------------

HIVE-4CVD participants were screened for VE/VT using administrative codes (*International Classification of Diseases, Ninth Revision, Clinical Modification* (*ICD-9-CM*) 427.1, 427.4, 427.41, 427.42, 427.5, 427.69; *ICD-10-CM* I46, I49.01, I49.02). Two physicians then independently reviewed charts of persons with administrative codes suggesting VE/VT to confirm VE/VT diagnosis based on (1) physician note confirming diagnosis of ventricular ectopy or arrhythmia and/or (2) ECG or other rhythm monitor data demonstrating VE/VT. Ventricular ectopy/VT was defined as any premature ventricular contractions, nonsustained ventricular tachycardia (NSVT), or ventricular tachycardia (VT). Patient charts were then reviewed for the presence of VE/VT in any of the following: (1) ECG, (2) non-ECG electrocardiographic studies including Holter monitors, event monitors, and cardiac stress testing results, and (3) prior physician documentation of VE/VT. If ECG data were available, these data were used preferentially over non-ECG studies to determine the presence and morphologic characteristics of the VE/VT. If no electrocardiographic studies were available, physician notes were evaluated for physician diagnosis of VE/VT. The most recent progress note, cardiology note, and discharge summary were evaluated for mention of VE/VT. If none of these contained mention of VE/VT, the chart review was stopped and the patient was determined not to have confirmed VE/VT.

Characterization of the Anatomical Origin of Ventricular Ectopy and Ventricular Tachycardia {#section8-2325958219852123}
-------------------------------------------------------------------------------------------

For each patient with VE/VT confirmed electrocardiographically, the earliest ECG or electrocardiographic study with evidence of VE/VT was used to determine morphology of the VE/VT. Lead V1 was examined to determine left or right bundle branch block morphology. Leads II, III, and aVF were examined to determine inferior or superior axis. Ventricular ectopy/VT with a left bundle branch morphology and inferior axis was considered outflow tract origin, VE/VT with a right bundle branch morphology and superior axis was considered to be left ventricular (LV) in origin, and other combinations of morphology were not classified as either outflow tract or LV origin. This method of classifying ventricular arrhythmia is in accordance with current standard electrophysiologic practices.^[@bibr16-2325958219852123]^ If the first study did not have the proper leads to make a judgement on the anatomical origin, or if the morphology of the VE/VT was indeterminate, no determination of morphology was made or recorded. If no electrocardiographic data were available but prior physician documentation described VE/VT, then the presence of VE/VT was noted but no anatomic origin-related characteristics were recorded. Concordance rates of presence and origin of VE/VT were ≥95% for the 2 adjudicating physicians; disputes were resolved by consensus.

Exposures and Covariates {#section9-2325958219852123}
------------------------

The primary exposure variables of interest were presence or absence of HIV infection and, for analyses among HIV+ persons, nadir CD4+ lymphocyte count (cells/mm^3^) and peak HIV viral load (copies/mL). HIV diagnosis was defined by validated criteria we have previously described which consisted of (1) positive HIV-1 antibody, antigen, or serology, (2) HIV viral load greater than the lower limit of detection, and/or (3) concurrent orders of CD4 count and HIV viral load on at least 2 dates.^[@bibr15-2325958219852123],[@bibr17-2325958219852123]^ Covariates included age, sex, race/ethnicity (white non-Hispanic, black non-Hispanic, Hispanic, or other/unknown), diabetes, and hypertension. Diabetes was defined based on administrative codes and either a hemoglobin A1c value \>6.5% or prescription of any diabetic medication.^[@bibr15-2325958219852123]^ Hypertension was defined by administrative codes because of the potential for systematic differences in blood pressure values for participants with different frequencies of inpatient versus outpatient visits.^[@bibr15-2325958219852123]^ Additional descriptive covariates included a history of myocardial infarction (MI) based on diagnosis codes that have demonstrated adequate levels of agreement with chart review (*ICD-9-CM* 410-412, *ICD*-10-CM 121-123)^[@bibr18-2325958219852123][@bibr19-2325958219852123]-[@bibr20-2325958219852123]^ and heart failure (HF) hospitalization (defined as at least one inpatient administrative code of the following: *ICD*-10 398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 425, 428, 429; or *ICD*-10 I42, I43, I50).^[@bibr21-2325958219852123],[@bibr22-2325958219852123]^

Statistical Analysis {#section10-2325958219852123}
--------------------

The primary outcome was the presence of VE/VT, which was compared (1) for HIV+ versus uninfected persons and (2) by nadir CD4 count and peak HIV viral load among HIV+ persons. An exploratory analysis evaluated anatomical origins of VE/VT for HIV+ persons versus uninfected controls. We used nonconditional logistic regression to evaluate the odds of VE/VT for HIV+ versus uninfected persons in sequentially adjusted models. For comparison of odds of VE by HIV serostatus, we used 3 models, which were (1) unadjusted, (2) adjusted for age, sex, and race, and (3) adjusted for age, sex, race, hypertension diabetes, and body mass index (BMI). Model 3 was chosen as the primary model on which to report for this comparison as it accounted for the highest number of factors that could confound the relationship between HIV status and VE/VT. For analyses of VE/VT among HIV+ persons, we used nonconditional logistic regression to compare odds of VE/VT per each increase in nadir CD4 count of 100 cells/mm^3^ and each log~10~ copies/mL increase in peak HIV viral load. These analyses were also done using models that were (1) unadjusted, (2) adjusted for age, sex, and race, (3) adjusted for age, sex, race, hypertension, diabetes, and BMI, and (4) adjusted for age, sex, race, hypertension, diabetes, BMI, use of ART, and use of protease inhibitors. Model 4 was chosen as the primary model on which to report for this comparison as it accounted for the highest number of factors that could confound associations of CD4 count and HIV viral load with VE/VT. For the exploratory analysis, we compared VE/VT anatomical origin (outflow tract and LV origin) for HIV+ versus uninfected persons with VE/VT for whom morphology data were available.

Results {#section11-2325958219852123}
=======

Of 4656 HIV+ and 5002 uninfected persons included for analysis, 138 HIV+ persons and 160 uninfected controls had confirmed diagnoses of VE/VT. [Table 1](#table1-2325958219852123){ref-type="table"} displays demographic and clinical characteristics of the 4656 HIV+ and 5002 uninfected persons analyzed overall. Similar proportions of HIV+ and uninfected persons were male and hypertensive; there were small but statistically significant differences in age and the prevalence of diabetes between groups. Persons with HIV had significantly lower BMI than uninfected persons and were more likely to have a history of HF hospitalization and MI. These differences between HIV+ and uninfected persons largely remained when we compared characteristics among those with adjudicated VE/VT ([Table 2](#table2-2325958219852123){ref-type="table"}). For both sets of analyses, the vast majority of HIV+ persons had been on ART at some point, which is reflective of contemporary HIV care. When we analyzed the prevalence of VE/VT for HIV+ versus uninfected persons, there was no significant difference in the odds of VE/VT between groups ([Table 3](#table3-2325958219852123){ref-type="table"}).

###### 

Demographic and Clinical Characteristics (N = 9658).

![](10.1177_2325958219852123-table1)

                                           HIV+ (n = 4656)   Uninfected Controls (n = 5002)   *P* Value
  ---------------------------------------- ----------------- -------------------------------- -----------
  Age (mean ± SD)                          49.3 ± 11.4       48.3 ± 11.4                      \<.001
  White (n, %)                             1638, 35.5        2100, 43.6                       \<.001
  Black (n, %)                             1525, 31.7        1510, 32.8                       
  Hispanic (n, %)                          206, 4.3          166, 3.6                         
  Unknown or other race/ethnicity (n, %)   985, 20.5         1297, 28.1                       
  Male sex (n, %)                          3978, 83.0        4217, 81.7                       .09
  Hypertension (n, %)                      1657, 34.6        1720, 33.3                       .19
  Diabetes (n, %)                          456, 9.5          560, 10.9                        .03
  BMI (mean ± SD)                          25.9 ± 5.6        28.7 ± 6.5                       \<.001
  History of HF hospitalization (n, %)     542 (11.3%)       429 (8.3%)                       \<.001
  History of MI (n, %)                     569 (12.2%)       464 (9.3%)                       \<.001
  Ever on ART (n, %)                       4205, 87.7        N/a                              N/a
  Ever on PI (n, %)                        2336, 48.7        N/a                              N/a

Abbreviations: ART, antiretroviral therapy; BMI, body-mass index; MI, myocardial infarction; PI, protease inhibitor; SD, standard deviation; HF, heart failure.

###### 

Demographic and Clinical Characteristics of Participants with Adjudicated VE/VT.

![](10.1177_2325958219852123-table2)

                                           HIV+ (n = 138)   Uninfected Controls (n = 160)   *P* Value
  ---------------------------------------- ---------------- ------------------------------- -----------
  Age (mean ± SD)                          58.6 ± 11.7      56.6 ± 10.0                     .11
  Male sex (n, %)                          115, 83.3        136, 85                         .15
  White (n,%)                              51, 37.8         70, 46.7                        .32
  Black (n, %)                             60, 44.4         62, 42.3                        
  Hispanic (n,%)                           6, 4.4           3, 2                            
  Other or unknown race/ethnicity (n, %)   18, 13.3         15, 10                          
  Hypertension (n, %)                      118, 85.5        117, 73.1                       \<.05
  Diabetes (n, %)                          44, 31.9         48, 30.0                        .73
  BMI (mean ± SD)                          26.6 ± 7.7       29.4 ± 7.0                      \<.001
  History of HF hospitalization (n, %)     81, 58.7         86, 53.8                        .39
  History of MI (n, %)                     80, 58.0         88, 55.0                        .61
  Ever on ART (n, %)                       126, 91.3        N/a                             N/a
  Ever on protease inhibitor (n, %)        79, 57.3         N/a                             N/a

Abbreviations: ART, antiretroviral therapy; BMI, body-mass index; MI, myocardial infarction; SD, standard deviation; VE, ventricular ectopy; VT, ventricular tachycardia.

###### 

Odds Ratio of VE/VT by HIV Status in Sequentially Adjusted Models.

![](10.1177_2325958219852123-table3)

                             Model 1            *P*   Model 2             *P*      Model 3            *P*
  -------------------------- ------------------ ----- ------------------- -------- ------------------ --------
  HIV+ (versus uninfected)   0.93 (0.74-1.17)   .52   1.02 (0.80-1.29)    .89      0.95 (0.74-1.23)   .71
  Age                                                 1.07 (1.06-1.08)    \<.001   1.04 (1.03-1.06)   \<.001
  Male sex                                            0.95 (0.68-1.32)    .75      0.95 (0.67-1.35)   .78
  White                                               Referent                     Referent           
  Black                                               1.56 (1.19-2.04)    .001     1.18 (0.89-1.57)   .24
  Hispanic                                            1.08 (0.540-2.16)   .83      0.83 (0.39-1.74)   .61
  HTN                                                                              4.76 (3.43-6.61)   \<.001
  DM                                                                               1.76 (1.33-2.32)   \<.001
  BMI                                                                              1.00 (0.98-1.02)   .89

Abbreviations: BMI, body-mass index; DM, diabetes mellitus; HTN, hypertension; VE, ventricular ectopy; VT, ventricular tachycardia.

Among HIV+ persons, higher nadir CD4 count (less immune suppression) was associated with a significantly lower odds of VE/VT ([Table 4](#table4-2325958219852123){ref-type="table"}). This pattern was demonstrated in unadjusted analyses (odds ratio 0.83, 95% confidence interval \[CI\]: 0.75-0.91 per 100 cells/mm^3^ greater CD4 count) and was not substantially attenuated after adjustment for age, sex, and race, after additional adjustment for diabetes and hypertension, and after further adjustment for protease inhibitor and ART use. Similarly, worse HIV viral control was associated with a greater odds of VE/VT ([Table 5](#table5-2325958219852123){ref-type="table"}), with each log~10~ increase in peak HIV viral load associated with a 1.24 greater odds (95% CI: 1.06-1.45) of VE/VT after adjustment for age, sex, race, diabetes, hypertension, protease inhibitor use, and ART use.

###### 

Odds Ratios of VE/VT as CD4 Counts Decrease among HIV+ Persons.

![](10.1177_2325958219852123-table4)

                       Model 1            *P*        Model 2            *P*        Model 3             *P*      Model 4            *P*
  -------------------- ------------------ ---------- ------------------ ---------- ------------------- -------- ------------------ --------
  Nadir CD4 count^a^   0.83 (0.75-0.91)   \<.001     0.89 (0.81-0.98)   .020       0.87 (0.78-0.96)    .008     0.87 (0.78-0.97)   .010
  Age                                                1.09 (1.07-1.11)   \<.001     1.06 (1.04-1.08)    \<.001   1.06 (1.04-1.08)   \<.001
  Male sex                                           1.07 (0.66-1.73)   .78        1.07 (0.64-1.79)    .79      1.07 (0.64-1.79)   .80
  White                                   Referent   Referent           Referent                                                   
  Black                                              1.48 (0.99-2.24)   .05        1.17 (0.76-1.81)    .47      1.17 (0.76-1.81)   .48
  Hispanic                                           1.68 (0.69-4.09)   .25        1.15 (0.42-3.15)    .78      1.15 (0.42-3.15)   .79
  HTN                                                                              7.69 (4.35-13.62)   \<.001   7.70 (4.34-13.7)   \<.001
  DM                                                                               1.76 (1.17-2.64)    .006     1.76 (1.17-2.64)   .007
  BMI                                                                              1.01 (0.98-1.05)    .36      1.01 (0.98-1.05)   .36
  Ever on ART                                                                                                   0.96 (0.45-1.57)   .92
  Ever on PI                                                                                                    1.04 (0.69-1.57)   .84

Abbreviations: ART, antiretroviral therapy; BMI, body-mass index; DM, diabetes mellitus; HTN, hypertension; PI, protease inhibitor; VE, ventricular ectopy; VT, ventricular tachycardia.

^a^Odds ratios for VE/VT displayed for every 100 cells/mm^3^ increase in nadir CD4 counts.

###### 

Odds Ratio of VE/VT by Peak HIV Viral Load among HIV+ Persons.

![](10.1177_2325958219852123-table5)

                                   Model 1            *P*        Model 2             *P*        Model 3            *P*      Model 4            *P*
  -------------------------------- ------------------ ---------- ------------------- ---------- ------------------ -------- ------------------ --------
  Peak HIV viral load^a^           1.10 (0.95-1.27)   .21        1.21 (1.04-1.40)    .01        1.24 (1.06-1.45)   .007     1.24 (1.06-1.45)   .007
  Age                                                            1.09 (1.07-1.11)    \<.001     1.06 (1.04-1.08)   \<.001   1.06 (1.04-1.08)   \<.001
  Male sex                                                       1.24 (0.74-2.06)    .41        1.25 (0.72-2.15)   .43      1.25 (0.72-2.17)   .42
  White                                               Referent   Referent            Referent                                                  
  Black                                                          1.47 (0.939-2.31)   .09        1.07 (0.66-1.74)   .79      1.08 (0.67-1.76)   .75
  Hispanic                                                       1.68 (0.63-4.45)    .30        1.02 (0.33-3.13)   .97      1.02 (0.33-3.14)   .97
  Diagnosis of hypertension                                                                     9.14 (4.73-17.7)   \<.001   9.00 (4.65-17.4)   \<.001
  Diagnosis of diabetes mellitus                                                                1.92 (1.23-3.01)   .004     1.92 (1.22-3.01)   .004
  Mean BMI                                                                                      1.00 (0.97-1.04)   .86      1.00 (0.97-1.04)   .88
  Ever on ART                                                                                                               1.24 (0.52-2.96)   .63
  Ever on protease inhibitor                                                                                                1.07 (0.68-1.69)   .77

Abbreviations: ART, antiretroviral therapy; BMI, body-mass index; VE, ventricular ectopy; VT, ventricular tachycardia.

^a^Odds ratios are for each log~10~ increase in peak HIV viral load.

In exploratory analyses of the VE/VT anatomical origin (outflow tract, LV, or other), anatomical origin was able to be classified for 84 HIV+ and 110 uninfected persons ([Figure 1](#fig1-2325958219852123){ref-type="fig"}). Of these, 24 (28.6%) HIV+ versus 17 (15.5%) uninfected persons had LV origin VE/VT. Meanwhile, 25 (29.8%) HIV+ and 39 (35.5%) uninfected persons had outflow tract VE/VT (*P* = .40).

![Anatomic origin by electrocardiographic characteristics for HIV+ individuals compared to matched, uninfected controls. Ectopy or arrythmia was classified as high right ventricle morphology, left ventricular outflow tract morphology, or unable to be classified. LVOT indicates left ventricular outflow tract; RV, right ventricle.](10.1177_2325958219852123-fig1){#fig1-2325958219852123}

Discussion {#section12-2325958219852123}
==========

In this study, we found that markers of HIV severity (higher peak viral load, worse immunosuppression) were associated with greater odds of VE/VT, but there was no significant difference in the presence of VE/VT for HIV+ versus uninfected persons overall. Exploratory analyses suggested that differences in the anatomical origins of VE/VT may exist for HIV+ versus uninfected persons, with HIV+ persons being more likely to have VE/VT originating from the LV.

This is the first study to our knowledge comparing prevalence and electrocardiographic morphology of VE/VT for HIV+ persons versus uninfected controls. Based on previous studies finding elevated rates of SCD among HIV+ persons^[@bibr7-2325958219852123]^ and the fact that ventricular arrhythmia is commonly associated with an increased risk of SCD in the general population,^[@bibr23-2325958219852123],[@bibr24-2325958219852123]^ we hypothesized that HIV+ persons would have a significantly greater prevalence of VE/VT than uninfected persons. Although we did not find a difference in the prevalence of VE/VT for HIV+ versus uninfected persons in this study, our exploratory analysis suggested different patterns of VE/VT anatomical origin for HIV+ versus uninfected persons, whereby HIV+ persons had somewhat more VE/VT originating in the LV. This finding, taken together with (1) prior studies demonstrating more myocardial fibrosis, greater rates of MI, and more extensive post-MI myocardial scarring for HIV+ versus uninfected persons^[@bibr5-2325958219852123],[@bibr11-2325958219852123],[@bibr25-2325958219852123][@bibr26-2325958219852123]-[@bibr27-2325958219852123]^ and (2) the poor prognosis of ventricular arrhythmias in the setting of structural heart disease,^[@bibr28-2325958219852123]^ raises the possibility that malignant ventricular arrhythmia is implicated in higher SCD rates among HIV+ persons. This determination is outside the scope of the present analysis but underscores the importance of future, larger studies evaluating ventricular arrhythmias and potential mechanisms of SCD in HIV.

We also found that, among HIV+ persons, worsening markers of disease severity---lower CD4 counts and higher HIV viral loads---were associated with significantly greater odds of VE/VT. While not altogether surprising, these differences are potentially meaningful; based on our findings, for instance, an HIV+ person with a nadir CD4 count of 700 cells/mm^3^ would have approximately one-third the odds of VE/VT compared with someone with nadir CD4 count 200 cells/mm^3^. Likewise, with peak HIV viral loads ranging considerably and with greater than single log~10~ differences common between HIV+ persons,^[@bibr29-2325958219852123]^ the finding that a 2-4 log~10~ difference in peak HIV viral load is associated with a 1.5- to 2-fold greater odds of VE/VT may be clinically meaningful.

Despite these novel findings, there are several limitations of this study to acknowledge. The primary end point in this study, VE/VT, is not clinical and has inherent heterogeneity---a single ventricular ectopic beat certainly has different clinical implications than sustained monomorphic VT. We were unable to evaluate VT alone in this study because there were insufficient adjudicated VT events for sufficiently powered analyses. This is likely due to the low overall prevalence of symptomatic, clinically captured VT as well as our rigorous VE/VT adjudication criteria, which used administrative codes for screening but required physician diagnosis and/or electrocardiographic evidence for diagnosis. Although diagnosis codes alone may be adequate for identifying fatal arrhythmias, their performance is less consistent when applied to other arrhythmias (including ventricular ectopic beats and NSVT).^[@bibr30-2325958219852123],[@bibr31-2325958219852123]^ Furthermore, physician chart review enabled us to identify the morphology and likely anatomic origins of VE/VT in this study.

Because this is a single-center observational study that is retrospective in nature, our ability to make causal inferences is limited. The findings of this study, which was performed in a single large urban medical center in the United States, may not be generalizable to other care settings. This was unavoidable given the nature of our cohort, which offered the unique opportunity to comprehensively evaluate VE/VT for HIV+ persons in clinical care. We judged these limitations to be acceptable given the novel focus of this study in the context of emerging data on HIV-associated cardiovascular risks.

Conclusions {#section13-2325958219852123}
===========

There was no significant difference in the presence of ventricular arrhythmias for HIV+ versus uninfected persons. Among HIV+ persons, worse viral and immunologic status, as manifested by higher HIV viral load and lower CD4 count, is associated with significantly greater odds of ventricular arrhythmias. The anatomical origins of ventricular arrhythmias may differ for HIV+ versus uninfected persons; future studies should investigate ventricular arrhythmia origins among HIV+ persons.
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